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1 Context and purpose of workshop
(modified from workshop material distributed to participants, see appendix A)

1.1 The need for a national set of indicators for estuarine, coastal and marine ecosystems

Australian, state and territory governments and communities are investing considerable funds and
effort in natural resource management (NRM) across the country. This includes addressing estuarine,
coastal and marine (ECM) issues.

Under the National Action Plan for Salinity and Water Quality (NAP) and Natural Heritage Trust Il
(NHT) much of this effort is directed through NRM regional bodies as well as nationally. To ensure the
effort is appropriately directed, and to assess what sort of a difference it is making, a National
Monitoring and Evaluation Framework (NM&EF) has been developed. This framework attempts to link,
to the extent possible, management actions being undertaken through the NAP and NHT with any
changes in natural resource condition. The framework includes a series of broad NRM themes (or
“Matters for Targets”) each with a set of possible resource condition indicators. There is also a set of
social and economic indicators related to NRM.

The key objectives of the NM&EF are to help assess:
= the health of the nation's land, water, vegetation and biological resources; and
= the performance of Government programs, strategies and policies

An important feature of NAP and NHT is the significant level of program delivery that takes place

through regional NRM bodies. Under these arrangements regional bodies are required to report on

progress towards

1 Management Action Targets (MATS) ie Output reporting such as $ spent or activities undertaken

2 Resource Condition Targets (RCTs) - an assessment of whether there is a change in resource
condition as a result of specific NRM program investment. This is sometimes referred to as “point
of investment” monitoring.

Up until now regions have predominantly been focussed on the first aspect, ie reporting on their
management actions; however they are increasingly being required to report on progress towards
resource condition targets. In addition to the above reporting requirements there is a need for
reporting on:

3 The overall resource condition and trend within the region, irrespective of NRM program
investment. This is being referred to in different jurisdictions as “surveillance” or “ambient”
monitoring. This information provides context for regional planning, and baseline and trend
information that can help assess progress towards targets.

While the Audit’s primary focus is on the third point above, a sound M&E system will include links

between all of the above. This raises significant issues for example in relation to

=  The casual links between 1, 2 and 3 above.

= The roles and responsibilities for monitoring resource condition, especially for 2 above, and
particularly between regional bodies and state agencies. (Reporting on 1 above is clearly a
responsibility of regional NRM bodies, and reporting on 3 above is generally seen as a State
agency responsibility).

These issues are complex and not easily resolved but are currently being tackled through a number of
projects at national, state and regional levels, including through a number of Audit projects.

1.2 Process to identify a national set of indicators

Each of the Matters for Targets has a responsible National Coordinating Committee (NCC) which
includes representatives from Australian and state / territory governments and in some cases other
organisations such as CSIRO. The National Land and Water Resources Audit (Audit) has a role of co-
ordinating some of the activities of the various NCCs that relate to the NM&EF. These specific
activities include:

1. Reaching final agreement on the indicators (and methods) within the framework

2. Defining what are the required information products that may be derived from one or more of

the indicators (eg maps, tables, graphs) in order to address policy or management needs



3. ldentifying appropriate data and information management systems across the country for each
theme

The Marine and Coastal Committee (MACC) is the NCC for the ECM “matter for target’. MACC have
referred this task to the Intergovernmental Coastal Advisory Group (ICAG), with a secretariat in the
Australian Government Department of the Environment and Heritage (DEH). ICAG is considered to be
a technical advisory group which reports to MACC which in turn reports to the Natural Resource
Management Ministerial Council.

ICAG and DEH previously engaged the Cooperative Research Centre for Coastal Zone, Estuary and
Waterway Management (Coastal CRC) to develop ECM indicators for regional groups to use in NRM
monitoring. A draft Users Guide to Estuarine, Coastal and Marine Indicators for Regional NRM
Monitoring was produced in 2004 listing 31 possible indicators that could be used by regional bodies
(Table 1).

The focus of this work was to assist in the identification and selection of indicators that are relevant to
a specific NRM region to meet the monitoring needs specified under NHT and NAP (National Action
Plan for Salinity and Water Quality). The purpose of monitoring is to assess the performance of
programs, strategies and policies in terms of their achievements towards improved natural resource
condition. Specifically, these indicators will: “be used to monitor changes in resource condition
associated with each program, strategy or policy” (National Natural Resource Management Monitoring
and Evaluation Framework, 2003). To allow for the regional variability in NRM issues (and therefore
management actions) the indicators are aligned to NRM issues via a common language (stressors)
(Table 1).

ICAG has since undertaken a process to reach agreement on which of the indicators would be used
by states / NT, and to identify nationally consistent indicators, i.e. those that will be used by all
state/NT in coming years. The intention of the national set of indicators is to facilitate nation-wide
reporting of health of the nation and the performance (at a high level) of the Australian Government’s
NHT and NAPWQS programs.

ICAG and the Audit identified that a workshop was required to seek input to and agreement on
recommendations for a national set of indicators. The intention was to recommend a set of nationally
agreed indicators to ICAG, who would then recommend this, or a modified set, to MACC for reference
to the Audit Advisory Council. This workshop is an important part of that process and is timed to
provide input into the ICAG meeting which commences immediately following the workshop. To
maximise the information available to ICAG, ICAG members were invited to participate in the two day
workshop.

The workshop builds on work that has been taking place in each State & NT over the past six to
twelve months. Documentation of this work is available on the Audit website.

The scope of the workshop was limited to the key objectives of the NM&EF which are to help assess:
. the health of the nation's land, water, vegetation and biological resources; and
3 the performance of Government programs, strategies and policies

Specifically, the scope of the workshop was to explore, within the ECM “Matter for Target”, the
indicators and information products that should be used to meet the NM&EF objectives at a range of
scales from regional through to national, ie Audit / NCC activities 1 and 2 above. Although aspects of
Activity 3 (data and information management systems) were raised, this was not the primary focus of
this workshop. These issues may be addressed in subsequent fora.



Table 1: Indicators for the Matter for Target “Estuarine, Coastal and Marine Habitat Integrity”, aligned
to stressors. Extracted from the Users Guide to Estuarine, Coastal and Marine Indicators for Regional
NRM Monitoring (Coastal CRC, 2004).

STRESSORS

INDICATOR

Aquatic Sediments
Bacteria/pathogens
Biota removal/disturbance
Excess freshwater
Excess salt (hypersaline)
Freshwater flow regime
Habitat removal/disturbance
Hydrodynamics
Litter
Nutrients
Organic matter
Pest (plant, animal) species
pH
Toxicants

Water Temperature

Physical-chemical condition

Dissolved oxygen v

Estuary mouth opening/closing v v

pH v

Presence / extent of litter v

Salinity v vy v

Sedimentation/erosion rates v

Total nutrients in the sediments WITH dissolved v
nutrients in the sediments

Total nutrients in the water column WITH dissolved
nutrients in the water column

[Toxicants in biota

AR

Toxicants in the sediment

Turbidity / water clarity v

\Water current patterns v

\Water soluble toxicants in the water column v

\Water temperature

Biological condition

)Algal blooms v v

lAnimal disease / lesions

AN
&

IAnimal kills v

IAnimal or plant species abundance v v v

)Animals killed or injured by litter v

Benthic microalgae biomass

Biomass, or number per unit area, of macroalgae

Biomass, or number per unit area, of epiphytes

ENANENRN
ENANENAN

Chlorophyll a

Coral bleaching

Death of marine mammals, endangered sharks and v
reptiles caused by boat strike, shark nets or drum lines

Occurrence of imposex v

Pest species (number, density, distribution) v

[Targeted pathogen counts v

Habitat extent

Extent/distribution of key habitat types v v

Extent/distribution of subtidal macroalgae v

Seagrass depth range




2 Overview of processes of the workshop

The workshop process was developed by the Coastal CRC in consultation with DEH, the Audit and
the reference group. The reference group was comprised of key contacts within each jurisdiction as
follows: Chris Rees (Tas), Ingrid Holliday (Vic), Doug Fotheringham (SA), Martin Heller (WA), lan
Lancaster (NT), Lynne Turner (Qld), Peter Scanes (NSW), Lynda Radke (Geosciences Australia),
Regina Souter (Coastal CRC), Woo O'Reilly (DEH) and Rob Thorman (Audit).

The workshop project team consisted of a process facilitator (Rachel Mackenzie) and a content
facilitator (Regina Souter). The decision was made to have two facilitators due to the large group size,
the potential for conflict and the technical complexity of the issues surrounding indicators. Regina also
had extensive experience in working with many of the participants during the development of the
‘indicators report’.

To develop an effective workshop plan (see workshop process chart below), the overall workshop
objectives and desired outputs had to be clearly defined in conjunction with DEH, Audit and the
reference group. These are outlined below.

The key objectives of the workshop were:

1 to complete the process of reaching agreement on indicators that would be used by jurisdictions
within the ECM matter for target, and to identify nationally consistent indicators;

2 to identify the major ECM issues around the country, and indicators being used to assess/generate
knowledge of these;

3 to assist in identifying what indicator datasets and knowledge of ECM issues could be used to
develop national information products describing ECM condition and trend;

4 to assist the Audit to determine its funding priorities over the next few years relating to ECM data
and information and supporting arrangements eg agreed standards, data access and infrastructure;

5 to identify actions that will assist regional NRM groups identify indicators and access data that is
relevant to their needs in reporting on progress towards resource condition targets;

6 to provide opportunity for discussion on issues relating to the application of indicators and their
data, and to develop shared approaches between jurisdictions.

Achievement of these objectives was to be demonstrated through the generation of the following

outputs from the workshop:

1 List of indicators that would be used by state / NT governments for estuarine, coastal and marine
monitoring/assessment, annotated with details regarding data and its availability, and application of
the indicator

2 List of those indicators that are used by all coastal jurisdictions (subset of output 1 above), to
satisfy the requirements of a national set of indicators for the ECM Matter for Target for
presentation to ICAG

3 List of ECM “issues” being addressed by Australian and state/ NT governments and the indicators
associated with assessing / providing information on these issues

4 Guidance/advice on potential national products describing ECM “health” and NAP/NHT regional
investment performance around the country

5 List of actions to progress relating to application of ECM indicators which will include providing
input into the Audit CEM Work Plan.

Workshop activities were designed (refer to process chart) to ensure these objective were met and the
outputs produced. The underlying process was to take all the ECM indicators being used throughout
Australia (based on the indicators identified in the ‘indicators report’) and, through a process of
elimination determine which of these were appropriate for a ‘national set’. This required a logical
progression from providing background and context, to identifying common issues across jurisdictions,
to identifying commonly used indicators across jurisdiction and then to identifying those indicators
appropriate to a national set. It was very important that the final set of indicators recommended to
ICAG as the national set had been developed through a robust process and was agreed to by all
jurisdictions.

An overview of the workshop process is set out below (Figure 1). The process chart (see Table 4) sets
out the specific activities.



Figure 1 Flow diagram summarising overall workshop processes
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understanding them using indicators
(Day 1, Sessions 6,7)

currently being used (and collate
information associated with their use). [Day
1, Session 8,9, Day 2 Session 1]

For the key ECM issues and
indicators identify national-scale
information products that could
be generated (Day 2, Session 3).
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Progress some key issues and
provide networking opportunity
through fora on specific issues
that have been identified by
participants and organisers
(Day 2, Session 5)

Building on previous work in jurisdictions, document an
agreed set of indicators across jurisdictions, highlighting
areas of consistency (for presentation to ICAG) (Day 2,
Sessions 2, 4)
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Future actions and recommendation to ICAG (Day 2,
Session 6).
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3 Workshop proceedings

The following provides a description of the purpose, processes, outputs and outcomes from each of
the major sessions of the workshop. A more detailed process chart follows (Table 4) these
descriptions and includes links to all workshop material used or generated. This section only includes
the major and synthesised outputs of the sessions.

A list of the participants is included in appendix B
3.1 Context for workshop participants (Day 1, Sessions 1-5)

Purpose and process:

As there has already been a significant amount of work done with respect to indicators in Australia, it
was important that all participants had a basic understanding of the background to the workshop to
ensure time was not wasted revisiting issues that had already been resolved. It was critical that they
were clear about the purpose of the workshop as there was a risk of being diverted into other
discussions relating to indicator development and use. It was also necessary to ensure that all
participants were familiar with the “indicators report’ as these indicators represented the starting point
for the ‘national set’. Participants also had an opportunity to voice their own expectations of the
workshop and there was a mechanism (workshop forums, Day 2, session 4) was established to deal
with ‘issues’ that would not contribute directly to the planned outputs of the workshop.

Outputs and outcomes:

The purpose of the national set of indicators, in particular the consequences of indicators being
considered a part of the national set was discussed, although this was not clarified in a written form
until later during the workshop (session 9).

The comprehensiveness of the existing list of 31 indicators was discussed. Pressure indicators and
biodiversity indicators were identified as intentional exclusions from the original process to identify
indicators for regional-scale NRM program performance assessment. These acknowledge gaps will be
addressed through processes by the Audit.

The list of participants’ expectations (see appendix C) aligned well with the objectives of the workshop.
The most common expectation related to informing or becoming informed about the broad issue of
developing and applying indicators to ECM monitoring at local, regional, and national scales.

3.2 Identify ECM issues (specific to each jurisdiction, and those that are common) and current
approaches to assessing / understanding them using indicators (Day 1, Sessions 6,7)

Purpose and process:

An overarching presentation on ECM issues around the country based on information sent in by
participants was provided by Regina. All jurisdictions were then given an opportunity to present their
ECM issues and approaches to assessing them and to gain an insight into the approaches taken by
other jurisdictions. Jurisdictions were required to give structured presentations to ensure consistency
between the presentations and information equity (Day 1, Session 6). This was the first step for
identifying points of commonality and divergence.

Outputs and outcomes:
The issues identified by state/NT jurisdictions as the critical ones they are presently facing numbered
more than 50. However many of these 50 reflected different terminology to describe the same or
similar issues. This list of 50 was synthesised to a list of 18. The most common ECM issues around
Australia at present are similar to those identified in the National Cooperative Approach to Integrated
Coastal Zone Management Framework (2003) and to other examinations of ECM issues over the past
15 years (see presentation in appendix). These issues (and the number of jurisdictions that identified
them as key ECM issues they are dealing with) are:

= Biological resource use (esp. fisheries) (5)

= Habitat loss/degradation (5)

« Catchment impacts on quantity & quality of flows (4)

= Pest species (4)

= Coastal development and landuse change (3)

= Water/sediment quality (3)

< Resource management (3)




= Climate change (2)

= Species impacts (2)

= Coastal modification (2)

= ASS(2)

= Aquaculture (2)

= Ecosystem understanding/audit (2)
= Coastal catchment continuum (1)
= Litter (1)

= Shipping (1)

= Coastal erosion (1)

< Public access (1)

3.3 Exploring Indicators: Using conceptual understanding of relationships between issues
and indicators, identify indicators currently being used (and collate information associated
with their use). [Day 1, Session 8,9, Day 2 Session 1]

Purpose and process:

This section of the process (Day 1, Session 8) started with a matrix based on information collated
before the workshop to identify which indicators were being used in which jurisdictions. The original
intent was to use this matrix to exclude indicators from the national set if they were not being used at
all or only being used by one jurisdiction. It became evident at the workshop that the matrix was not
accurate and hence was revised in-situ.

The next step (Day 1, Session 9) was to tap into the collective knowledge of the participants to ensure
all indicators being considered for a national set were robust and appropriately linked to NRM issues
or stressors, and not just being measured for historic/non-specific reasons. Other information about
each indicator, including the spatial coverage of data describing the indicator, the comparability of raw
or derived data sets from multiple jurisdictions, the usefulness of each indicator to informing the state
or trend of the nations health. The focus was on information that benefited from group deliberation
rather than a compilation of individual responses.

This was conducted as a small group activity and each group was required to make a
recommendation to the broader group as to whether the indicator should be part of the national set,
should not be part of the national set or that they were uncertain. These recommendations were
presented to the whole group who then indicated if they agreed with the recommendation. If there was
not full agreement with the recommendation, then the indicator was referred to a ‘maybe’ list which
also included the indicators that the small groups were uncertain of. This process resulted in some
indicators being recommended for the national set, some being rejected and some being identified for
further consideration (the ‘maybes’). The matrix was then updated and the whole group voted whether
the indicators that are presently being used by one or no jurisdictions could be on the ‘out’ list (Day2,
Session 1).

Outputs and outcomes:

The matrix summarising which jurisdictions are presently or soon to be using the 31 indicators
recommended in the Coastal CRC Users’ guide (2004) was updated during the workshop and is
included here (Table 2).

The worksheets recording the small-group discussions about each indicator, and the outcomes of
group decisions about their inclusion in the national set of ECM indicators are included in appendix F.
These worksheets provide valuable information to guide the Audit in the further development of
national indicators and datasets.



Table 2 Matrix identifying jurisdictional use (current) of the 31 indicators recommended in the Users
Guide to Estuarine, Coastal and Marine Indicators for Regional NRM Monitoring (Coastal CRC,
2004).(E=estuarine, C=coastal, M=marine).

NSW

INDICATOR TAS | QLD (Draft) SA | NT | VIC WA
Physical-chemical condition
Dissolved oxygen X X X (diurnal) X X X X (E)
Estuary mouth opening/closing X X (E)
pH X X X | X X X (E)
Presence / extent of litter X X X (C)
Salinity X X X X | X X X (E)
Sedimentation/erosion rates X X X X (C)
Tota}l nutr.ients in th_e sediments WITH dissolved X X X (E.C)
nutrients in the sediments
Tptal nutrient; in thfe water column WITH X X X X X X (E)
dissolved nutrients in the water column
Toxicants in biota X X X X X
Toxicants in the sediment X X X X X(E,C)
Turbidity / water clarity X X X X X X X (E)
Water current patterns X
Water soluble toxicants in the water column X X X(E.X,C)
Water temperature X X X X X X (E)
Biological condition
Algal blooms X X X X X X X(E)
Animal disease / lesions X(E,C)
Animal Kills X X X (E)
Animal or plant species abundance X X X X X X X (C&M)
Animals killed or injured by litter X X
Benthic microalgae biomass X X (M)
Biomass, or number per unit area, of macroalgae X X (E&M)
Biomass, or number per unit area, of epiphytes X X X X (M,E)
Chlorophyll a X X X X X X (E)
Coral bleaching X X
Death of marine mammals, endangered sharks
and reptiles caused by boat strike, shark nets or X X
drum lines
Occurrence of imposex X(C)
Pest species (number, density, distribution) X X

X X (localised X X X (C&M,E)

only)

Targeted pathogen counts X X X X X X (E,C)
Habitat extent
Extent/distribution of key habitat types X X X X X x | X (%‘M,
Extent/distribution of subtidal macroalgae X X X X (M,E)
Seagrass depth range X X X X X X (E, C)

Group discussion revisited the issue of “what are the consequences of indicators being on a national
set?” and the following text was drafted to clarify this issue.

Context for a National set of ECM Indicators for the National Monitoring and Evaluation Framework
1. Implications for indicators on the list
1.1 The indicator has utility in terms of assessing “health” (and health trends) — this may include assessing
health of ECM indicators applicable to only part of the nation (eg coral bleaching)
1.2 All states/NT commit to collect data on this indicator:
= ata spatial & temporal scale relevant to their needs; and
= only if relevant to the environmental context (eg climate, ecosystem processes and habitats); and
= either now or in the future
2. Implications for Indicators not on the list
2.1 All states/NT jurisdictions will need to monitor indicators in addition to those in the national set, to meet
needs at their scales — these indicators will influence regional NRM monitoring.
2.2 May be critical to inform regional or state/NT issues (including “health”).
2.3 Additional types of indicators (eg pressure, biodiversity) may be added at a later stage if not captured in
other Matters for Target




3.4 For the key ECM issues and indicators identify national-scale information products that
could be generated (Day 2, Session 3).

Purpose and process:

This session was designed to obtain advice on useful national information products relating to key
ECM issues and how this information could be gathered (Day 2, session 2). This was principally to
inform Audit about options and directions for developing national products and datasets over coming
years.

This session also provided further basis for remaining decisions about inclusion or exclusion of
indicators from the national. Small groups examined the key issues identified the day before and
provided information about potential products on worksheets. It also provided a context for the final
selection of ‘national indicators’ undertaken in the next session.

Outputs and outcomes:

The ECM issues addressed were those identified in the earlier session as being the most commonly
addressed/challenging the state/NT and Commonwealth jurisdictions. These were:

Coastal development and landuse change

Catchment impacts on quantity & quality of flows

Water/sediment quality (receiving)

Habitat loss/degradation

Biological resource use (esp. fisheries)

Resource management

Pest species

Climate change

More details describing each of these and recommendations/advice for products to inform them are
provided in appendix G (group worksheets).

3.5 Building on previous work in jurisdictions, document an agreed set of indicators across
jurisdictions, highlighting areas of consistency (for presentation to ICAG) (Day 2, Sessions
2,4)

Purpose and process:

For this session, the participants were divided into jurisdictional groups and asked to establish a

jurisdictional position regarding the list of ‘maybe’ indicators developed the day before. This was to

ensure that all jurisdictions were equally represented in the final agreement process and that
individuals did not have the capacity to derail the process. Each jurisdiction was asked to indicate
whether they thought the indicator should be ‘in’ or ‘out’ of the national set or they could indicate that
they were unable to arrive at consensus within their jurisdictional group (in which case it became an
internal issue for them to resolve after the workshop) or if the indicator was not relevant to their
jurisdiction due to climatic or other considerations.

Once the decision of each jurisdiction was recorded, those indicators for which there was a unanimous
position (excluding the non-applicable) were moved to the appropriate list (i.e. ‘in’ or ‘out’). When only
one jurisdiction differed there was some workshop negotiation as to the indicator’s status and if still not
resolved, the indicator was referred to the ‘pending’ category. This category was recommended as
such to ICAG and the Audit, to explore national applicability and appropriateness for inclusion as a
national ECM indicator. In some cases the wording of the indicator was modified to enable consensus
between jurisdictions. The final output of this session was a list of indicators recommended for
inclusion on the national set (which was a sub-set of the original 31 indicators identified in the Coastal
CRC 2004 document) and a list identified as ‘pending’.

Outputs and outcomes:

The following table (Table 3) lists the indicators agreed to at the workshop as those that should be
recommended (at this stage) as a national ECM indicator for the NM&EF (national indicator, “NI”), and
those for which a decision could not be resolved and required further action (“pending”). For some
indicators recommended for the national indicators (NI) further actions were recommended by the
workshop; these are briefly included in the comments column of Table 3. In addition, some
jurisdictions placed caveats on the recommendation of an indicator as a national indicator; these are
also identified in Table 3.
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Table 3 Indictors recommended by the workshop (at this stage) as a national ECM indicator for the
NM&EF (national indicator, “NI”), and those for which a decision could not be resolved and required

further action (“pending”).

INDICATOR Action Comments

Mass mortality events NI Replaces "animal kills" on previous list

PH NI Needs to be clustered with other indicators and Needs
technical clarification

Chlorophyll a NI

Pest species (number, density, NI Estuarine/marine. Need to coordinate with terrestrial

distribution)

Targeted pathogen counts NI

Water temperature NI Needs to be clustered with other indicators

Animal or plant species abundance NI Include species crossing terrestrial-aquatic
boundaries. How will this be measured?

Turbidity / water clarity NI Needs technical clarity

Extent/distribution of key habitat types NI Needs technical clarity

Dissolved oxygen NI Needs technical clarity

Presence / extent of litter NI TAS,NSW - only as a community-"goodwill" indicator

Toxicants in water-sediments-biota NI

Shoreline position NI QLD - proviso only if an agreed national definition of
shoreline position is used

Algal blooms NI TAS - only if from a community perspective

Salinity NI QLD,NT,AG,VIC - if electrical conductivity

Coral bleaching NI NT - explore climate change indicators

Macroalgae (biomass or extent/ PENDING | NSW - macroalgal biomass

distribution) NT, WA - macroalgae extent and distribution

Sedimentation/erosion rates PENDING | WA - sedimentation needs methods clarification

Total nutrients in the water column WITH | PENDING | QLD - full speciation of nutrients

dissolved nutrients in the water column TAS - only dissolved nutrients in water column
see forum notes
consider changing to monitoring nutrient loads

Death of marine mammals, endangered PENDING | VIC, NSW,NT: change to "death of vulnerable and

sharks and reptiles caused by boat strike, endangered mammals, sharks and reptiles caused by

shark nets or drum lines human impact" and explore combining it with animals
kills by litter (below)

Animals killed or injured by litter PENDING | SANT - combine with death of mammals etc indicator

3.6 Progress some key issues and provide networking opportunity through fora on specific
issues that have been identified by participants and organisers (Day 2, Session 5)

Purpose and process:

This session was designed to ensure that participants had an opportunity to tap into this national
group to discuss issues of particular interest to them. Many of these issues were identified during the
rest of the workshop and ‘parked’ for discussion in this session.

Outputs and outcomes:

The following topics were nominated and discussed by participants.

= Coastal/terrestrial

» Toxicants in the Environment and Acid Sulphate Signals

= Pressure Indicators

» Death of EPBC Listed Species caused through direct human impacts
= Biodiversity / Threatened Species

= Biodiversity Indicators
= Climate Change Indicators

= Nutrients in the water column: total or dissolved
Notes summarising these discussion are included in appendix H.
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3.7 Workshop wrap up: future actions and recommendation to ICAG (Day 2, Session 6).

Purpose and process:

The final session was a plenary session developing recommendations to ICAG from the workshop and
finalising actions. The intention to ensure all participants had clarity of the processes and actions to be
taken after the conclusion of the workshop.

Outputs and outcomes

The following recommendations and actions are extracted from documents generated during the
workshop and regrouped by the facilitators after reflecting upon discussions during the workshop.
(The Action table and recommendations generated at the workshop are presented in Appendix I).

The following recommendations to ICAG and the Audit were put forward by the workshop:

1. ICAG consider those indicators listed as “NI” become the initial set of recommended indictors
for ECM National M&E.

2. ICAG consider those indicators listed as “pending” are to be resolved with jurisdictions through
processes initiated by ICAG and Audit (and giving consideration to comments and feedback
from the workshop, which may add indicators to the minimum national set.

3. The Audit to use the workshop report (collated worksheets and feedback from discussion
sessions) to inform a workplan to progress ECM reporting. This will be done in conjunction
with other bodies such as ICAG and DEH.

4. The Audit to explore the inclusion of pressure and biodiversity indicators in the national ECM
indicators.

5. For the purpose of addressing questions on climate change, ICAG/Audit explore (1) alkalinity
(with pH and temp) and (2) biological indicators of climate change (explore linkages with
COAG).

6. Audit/ICAG/DEH undertake an assessment/reflection/review of governance processes relating
to identifying M&E ECM indicators (may be broadened to all Matters for Targets).

7. The Audit needs to provide advice to ICAG regarding seamless coverage of land to sea with
respect to M&E (refer to action from terrestrial coastal forum).

8. The Audit/ or ICAG need to address protocols and standards relating to the indicators
identified.

9. The Audit to engage with jurisdictions to progress utility of national indicators (eg. the
Tasmanian trial).

10. All governments need to discuss considerations of indigenous engagement (especially with
respect to links between ECM indicators and indigenous resource use) with respect to M&E.

11. Australian Government to respond to consideration of island territories with respect to
estuarine, coastal and marine M&E

The actions required to progress ECM indicators for NM&EF were agreed to as follows:
=  Workshop report to be circulated to all workshop participants.
= |CAG to make recommendations to MACC based upon the workshop recommendations
= Jurisdictions to resolve their positions regarding the status of the non-resolved indicators
(Tasmania).
= All workshop participants progress specific actions identified in for a worksheets (Appendix H)
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Table 4: Process chart (agenda, activities, objectives) for the NLWRA-DEH indicators workshop

Day 1
Start |Workshop task/session |Activities Objective 'Who to Materials
time present /run required
session

1| 9:00|Facilitators Introduction [Rachel and Regina to introduce themselves and All participants have a clear |Rachel and Butchers paper
explain their roles. Rachel to explain the process for |understanding of Rachel and [Reg with Pre-written
the day and set some ground rules Reg’s roles, the process for ground rules
Numbers for dinner the day and know the basic
Load presentations ground rules. “issues” box

2 9:15|Purpose Rob Thorman to provide a brief outline of the overall |Provide a clear outline of the |Rob/Woo Data projector
purpose of the workshop and what DEH and the purpose of the workshop for
Audit would like to achieve by the end of it. participants Reg to take
Insert link notes
Opportunity for questions of clarification from
participants. Insert link

3| 9:45|Introductions and Key Question Who's here and what for Rachel Data projector

expectations Introduce yourself and your organisation and tell us |(what they want to get out of

what you hope to get out of the workshop? the workshop) Reg to take
Insert link notes

4| 10:15|0bjectives clarification |Review predetermined workshop objectives and Clarify objectives Rachel and Data projector
compare with outcomes of previous session — invite Reg — objectives
clarification and agenda

Insert link
Overview of the agenda and process

Introduce concept of forum topics for Day 2 (topic,
champion, why, types of attendees desired)

Forum session
nomination
sheets for walls

10:30

Morning tea
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10:50

ECM indicators for
Monitoring and
Evaluation Framework:
- review Coastal CRC
“Users guide” (scope &
process of project), and
progress since
completion

- Tasmanian progress
with applying the Users
guide.

Three talks of 10 min each, with 10 min for questions
and group discussion

Coastal CRC (D. Scheltinga) - link

Tasmania — Richard Mount link

Experience from another theme — Native veg. —
Peter Wilson link

Provide participants
background information on
MEWSG indicator process,
user’s guide and progress
with applying them.

Rachel to
facilitate
discussion,
Reg to take
notes

least ‘common’ indicators. Does not mean
jurisdictions cannot monitor them. Also discuss
missing indicators dealt with in other process.

for indicator culling.

6/ 11:30/Current ECM issues and|10 min presentation summarising feedback from - Identify common issues — |Reg to present CRC users
associated indicators |participants describing: provide this info to and facilitate  guide
being addressed - ECM issues being addressed and supporting participants and seek Rachel to take
around the country with monitoring feedback notes

- Indicators used (those from users guide and - ldentify connections
others) between indicators and
- matrix issues

Link

7| 11.40[ECM issues and 10 minute presentation from each jurisdiction on: Provide States/NT with an Participants
associated indicators |- the issues being addressed (current, emerging) |opportunity to provide their
being addressed in - general approaches/philosophies/;considerations |perspective and rationale on
each jurisdiction regarding the use of indicators to inform these issues |the use of indicators.

- criteria/considerations used for selecting
indicators to inform the issues ( don’t need to list Provide participants with an
indicators, can refer to information already provided |insight into other approaches
to participants)
Link

13:00[Lunch

13:45|Issues presentations -

continued
8 14:15First cut of indicators  |Run through matrix and get agreement to ‘remove’ |- Provide a starting point  |Reg Matrix slides
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9114:30 [Small Group session Introduce activity - 24 indicators — 6 groups — - Satisfy Estuarine, CoastalReg and Material to
evaluating indicators representation from jurisdictions. Each group to work jand Marine Matter for Target |Rachel to roam support group
through 4 indicators and develop a case based on  |requirements for completion |and assist discussion:
the questions below to keep them on the list or not. |of this task.
Start with the most common indicators. - Collate information about Template for
25 min discussion per indicator indicator use around the group to collate
Prefer jurisdictional representatives to spread country — for Audit and DEH, information for
amongst groups and others (eg regional NRM each indicator
bodies) filled in where
Issues to be discussed for each indicator (collate - Facilitate discussion possible by
state/NT-based information): about indicator use between facilitators.
1) Why is this indicator used? jurisdiction
a) What issue/ stressor is the indicator used for? Conceptual
b) Specify the links between the indicators and the models of
issue or identify which conceptual models has issues, or
done this already stressors and
2) What spatial coverage exists for this indicator? (eg indicators
all regions throughout State, major estuaries only, (where
near all STPs) available)
3) For those indicators common across jurisdictions
are the data sets comparable in terms of :
i)raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N,
maybe)
iii) interpreted data (e.g. ratings assessments)
(Y, N, maybe)
iv)  expert knowledge (Y, N, maybe)
4) Is the information collected useful for reporting on
condition/ health of a nation? Why or how?
5) Can useful ‘national products’ be generated (alone
or with other indicators)? Expand/comments.
6) other issues/comments
Identify whether they are in, out or maybe and
present a ‘case’ for recommendation to broader
group.
Link
16:15|Afternoon tea
10 16:30 Groups to report back and present case for ins, outs |Narrow down indicator list Rachel to
and questions captured on spreadsheet and further facilitate
projected. 8 minutes for all four and spend least time Reg to take
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on the outs. Sign off or debate? Does anyone notes
disagree?
- Broader group to agree on what'’s in (consensus
= all jurisdictions minus 1) and i.d those which are
questions
- link
18:00|Recap on day one and |Quick summary of day 1
discuss day 2 Brief overview of day 2
Day 2
Start Workshop task/session  |Activities Objective(s) Materials Who to
time required present/run
session
1 8:30|Review of Day 1 and Rachel - update on progress - Ensure participants are okay Data projector |Rachel
Overview of day 2 achieved on day 1 with respect to with process - agenda Reg to take
agreeing on a national set of notes
indictors.
Agenda and revised process for day
2
2 8:45/Agreement on ‘out’ additional indicators used by one - See consensus that these 3
indicators determined by |jurisdiction or fewer: agreement not |indicators are not on the national set.
matrix. on the national list?
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8:45

Major ECM Issues — what
should we and can we
know about them around
the country (“national
products”)

Introduce the session objectives and
process (with examples):

- Recap the top 5-8 ECM issues
from participant feedback
(summarised during 11:45am
session on Day 1)

- Breakout into groups — one for
each issue

- Use information collated from
Day 1 (provided by facilitators)

- Discuss, record and report back
for each issue:

a) Useful information products
(and for whom? Eg regional or
national)

How to progress their
development (eq if data is
available, how to collate and
analyse eftc; if data not
available, then what?)

45 min for small group discussion
35 min for report back and discussion
(3-5 min each)

Reports from each of the groups will
be included in the workshop
proceedings. link

b)

Seek advice and opinion on
potential and useful national
products

- Guidance on how to progress
these national products

Examples

Collated info
on indicators
from day 1, for
each top issue

Rachel and
Reg

Champions
for each
forum

Reg to take
notes during
reporting (and
collate groups
notes)

10:20

Morning tea
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10:40

Jurisdictional

assessment of undecided

indicators

Break into jurisdictional groups and
discuss the ‘maybe’ list.

Each jurisdiction to vote (one vote:
jurisdiction to decide how) either:

e |In

e Out

e Abstain (not relevant to
jurisdiction)

¢ No resolution within group.

Reconvene whole group. Work
through each indicator with each
jurisdiction nominating their position.
If consensus for “in” = “in” if
consensus for “out” = “out”. If there is
no consensus then the indicator
moves to a pending list which is
recommended as such to ICAG and
concurrently Audit to explore national
applicability and appropriateness for
national set.

link

To obtain a final decision on the
national set based on jurisdictional
needs for recommendation to ICAG.

12.30

Lunch

13:15

Forum —topics to be
determined by organisers
and participants

Introduce forum (5 min)

- process (eg champion, scribe,
reporter)

- topics

Break-up into groups

- Small group discussions (1 hr)

- Report back (2-3 min per group,
15 min total)*

- Whole Group discussion (15 min)

link

*Reporting back — each group to
report back on main issues
discussed, outcomes and any agreed
actions.

- provide opportunity and facilities
for participants to “network” — talk
with others dealing with similar
issues — establish useful contacts,
ideas for dealing with some issues
(within jurisdiction, or in collaboration
with others)

provide an action list to be
incorporated into workshop
outcomes

Butchers
paper,
whiteboards,
Pens and
pads

Rachel to
facilitate.
Outputs
collated by
facilitators for
inclusion in
workshop
outcomes
report.
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14:30

Recap on progress and
actions arising from
workshop

Summarise workshop outputs,
progress on issues, and actions
arising (and responsibilities)
And process for follow-up from
workshop

Seek group feedback on this and
workshop in general

All participants aware of progress
made, actions to be pursued, and
what to expect as workshop follow-

up.

Participants provide feedback to
Audit and DEH on workshop and
post-workshop activities.

To provide Audit with input into the
development of its Estuarine Coastal
and Marine Workplan

Rachel and
Reg

Reg to take
notes

15:30

Finish workshop
(afternoon tea)
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APPENDIX A: Material sent out to participants prior to workshop
Please contact NLWRA or DEH for copies of this material

ECM Workshops 06 objectives and agenda
Coastal paper

Background definitions

Indicators matrix 1.

PN~
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Title First Name Last Name

Mr
Mr
Ms
Mr
Ms
Ms
Ms
Ms
Ms
Ms
Mr
Dr
Ms
Ms
Ms
Dr
Mr
Mr
Ms
Ms
Mr
Ms

Rob
Peter
Rachel
Peter
Frankie
Veronica
Chris
Woo
Joanne
Lynda
John
Peter
Emma
Angela
Regina
David
Andrew
Wade
Lynne
Kerrie
Chris
Nicole
Richard
Stephen
John
John
Jenni
Peter
Karen
Aidan
lan
Andria
Samantha
Robyn
Doug
Martine
Sean
Martin
Barbara
Malcolm
Ingrid
Don
John
Tim
David
Paul
Bernard
David

Thorman
Wilson
Mackenzie
Thompson
Seymour
Blazely
Schweizer
O'Reilly
Nathan
Radke
Ryan
Harris
Campbell
Shepherd
Souter
Scheltinga
Moss
Lewis
Turner
Jocumsen
Rees
Middleton
Mount
Waight
Harkin
Thorp
Rigby
Scanes
Edyvane
Smith
Lancaster
Marshall
Fox
Bishop

Fotheringham

Kinloch
Miller
Heller
Pedersen
Robb
Holliday
Hough
Ginivan
Allen
Jan
Hedge
Morrison
Miller

APPENDIX B: List of participants

Organisation

National Land and Water Resources Audit

National Land and Water Resources Audit

Coastal CRC

CSIRO, Marine & Atmospheric Research

AG Department of the Environment and Heritage

AG Department of the Environment and Heritage

AG Department of the Environment and Heritage

AG Department of the Environment and Heritage

AG Department of the Environment and Heritage
Geoscience Australia

Geoscience Australia

Geoscience Australia

AG Department of the Environment and Heritage
Australian Local Government Association

Coastal CRC

Coastal CRC

Queensland EPA

Environmental Protection Agency

Environmental Protection Agency

AG Facilitator Coastal and Marine

Coastal and Marine Branch DPIWE

AG NRM Program

University of Tasmania

Resource Planning and Development Commission
Department of Primary Industries, Water and Environment
National Weed Management Facilitator

Australian Local Government Association
Environment and Conservation

Department of Natural Resources, Environment & the Arts
Department of Natural Resources, Environment & the Arts
Department of Natural Resources, Environment and the Arts
Department of Primary Industry, Fisheries and Mines
AG Department of the Environment and Heritage

AG NRM Facilitator (Coastcare)

Coastal Protection Branch (DEH)

Kangaroo Island NRM Board

South East Natural Resource Consultative Committee
Australian Government - NRM facilitator

Department for Planning and Infrastructure
Department of Environment

Department of Sustainability and Environment
Department of Sustainability and Environment
Department of Sustainability and Environment
DEH/DAFF

South Coast Regional Initiative Planning Team
Department of Environment and Heritage

Australian Bureau of Statistics

Department of Natural Resources
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Fleur
Blair
Chris
David
Stephen
Alastair
Alana
Derek
Christine
Colin
Eloise
Chris

O'Neill
Wood
Grose
Haynes
Harris
Hirst
Innes
Shields
Crawford
Shepherd
Carr
Cleary

NRM South

National Land and Water Resources Audit

Department of Primary Industries, Water and Environment
Great Barrier Reef Marine Park Authority

Department of Primary Industries, Water and Environment
University of Tasmania

National Land and Water Resources Audit

Aquenal Pty Ltd

Tasmanian Aquaculture and Fisheries Institute UTAS
Marine Resources, DPIWE

Coastal and Marine Branch DPIWE

Department of Primary Industries, Water and Environment
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APPENDIX C: Participant expectations

Workshop participants stated the following as their expectations from the works:

clarity and perspective (gain and provide) e.g. » on arrangements for reporting and indicators at
different scales
» on jurisdictional, resourcing, organisational cross-
cultural issues
~on regional local NRM

identify metadata for E, C & M
finalise (advice for regional NRM groups) the process of national ECM indicators — they need to be
meaningful linked to management issues

¢so M&E plans can start to be implemented
ensure links between coasts and inshore marine and offshore marine
inform the NLWRA work/business plan
inform SoE 2011 with regard to data and indicators
provide a basis to ICAG discussion to progress/finalise indicators
link indicators to monitoring and assessment programs for endurance
interoperability and data sharing (synergies with others) — data flow from regions and states/nt
what data and info do people collect?
information, from indicators, products (national) — for decision-making
mapping tools (near shore locations)
responsibilities clarified
ECM to include terrestrial
synergies — soil and terrain & ECM
— vegetation
— weeds
— SoE
— other M&T/NCC
issues/challenges/strategic needs

foundation for ‘expanding the horizons’ for the future of ECM
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APPENDIX D: Participant questions and discussion in response to presentations during context and
purpose sessions

Links to the presentations made in this session are included here. Discussion points follow. The
presentations made were:

Purpose of the workshop: R. Thorman
Previous and other related work:

» David Scheltinga, Coastal CRC

= Richard Mount, Tasmania

»  Peter Wilson, Audit (Veg example)

Links to ppt presentations (CD version of report)
Discussion points raised in response to these presentations

Audit presentation (Rob Thorman) purpose of the workshop
ppt

e Continuation of assessment of programs (through mechanisms such as NLWRA) beyond NHT and
NAP???(Barbara w) AG is considering this (CS). NLWRA putting a case for continuing the enduring
processes setup here.(BW)

e National M&F framework — designed to be vehicle for progressing all nrm programs — not just NAP
and NHT (CS) > AG unlikely to build on current investments

e Starting with indicators or issues? Both — marry as best we can — to be pragmatic

e Nationally consistent indicators — what are the implications for jurisdictions? No formal commitment
by states/nt, but they have agreed to implementing M&E framework in principle. Jurisdictions not
limited to these indicators

o National Reporting requirements? How ensure all jurisdictions use the core set of indicators? This
workshop....and M&E framework sets foundation.

e Process for indicator development and approval: theme-based scientific cttes make
recommendations on indicators> NLWRA Advisory Council for endorsement - policy and programs
ctte (implementation issues)

o National set — applicability to island sets? Sea mounts and islands? NLWRA considering this
presently. NOO also looking beyond 3nm. GBRMPA also looking at islands etc (beyond 3 nm).

o Links with other MfT — boundaries and definitions are not necessarily clear or rational. This MfT
trying to overcome these potential barriers.

o ECM - a very large grouping of “issues” unlike other MfT, being addressed by one committee.

DS presentation:
e Gaps — biodiversity.
o Disturbance to habitats — is this endpoint directly measured? No aggregation of condition and extent
of habitat to this “indicator”. May be done with the data after.

RM presentation
e Alignment of indicators with issues (pressures & stressors) or primary asset? Was taken into account
by working group (informally). Working group = govt + industry, early discussions about
issues/stressors as foundation for this work.

PW presentation
» |s “issues” missing from the cycle of indicators-> trial projects—> info products-> reporting >
inds...etc.  For native veg — the issue is native veg condition — easier to identify the focus. For
ECM - the issues are many and varied — not immediately obvious what info product to aim for.
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APPENDIX E: ECM issues presentations

National overview (Regina Souter) ppt (LINK)

Questions asked issues dealing with that are supported by monitoring & assessment, not any issues
(although most jurisdictions did not limit their issues to these)

Regional scale question — would the answer be different? Lots of commonality, but maybe different
emphasises

Jurisdictional presentations

NSW (Peter Scanes) ppt (LINK)

NT (Karen Edyvane) ppt (LINK)

Extra info: Recently formed: M&E technical advisory group — report to executive. Develop final indicator
and monitoring framework for NT.
Qld (Wade Lewis) (no ppt)

Context & Issues: State coastal management plan — identifies the estuarine and coastal issues

6 key issues:

o Coastal vulnerability (hazard mapping, emergency response, climate change)

0 Resource use & Intensity (fisheries, extractive industries) — resource allocation decisions

0 Loss of biodiversity coastal and marine (esp. GBR) — focus on adjacent land use (including op of

catchment)

0 Sediment and nutrient impacts — including their impacts on Recreational and commercial values
o0 Public access to the coast

o0 Sig. indigenous pop adjacent to coast — their resource use is impt. (protect and incorporate into d-m

cultural resource use). Current work on cultural resource indicators

Policy & management scene — lots of legislation (IPA to coordinate DA process)

New — wild river act (protecting rivers within nat parks)

Qld M&E working group exists and working on these issues

Monitoring and Assessment

o Statutory regmnt for SoE reporting (4 yearly), D,P,S,I,R framework — lots effort towards this

o0 QLD fisheries — seagrass mapping, fish stocks (for EPBC)

Future

0 SoE online

0 Ecological health monitoring program in SEQ

0 SEAP (Stream and estuarine assessment program)

0 Landuse and land capability programs

o QIld WQ guidelines

0 Marine and management indicators

VI

w

C (I. Holliday): ppt (LINK)
A (M. Heller): coasts and marine. ppt (attached) & paper
M. Robb: estuaries.
Focuses/needs:
0 on id relationship btwn stressors and response
0 process understanding
Estuaries managed and assessed using catchments. Not coasts.
No policies.
Most useful integrative measure of catchment actions = sediment nutrient concentrations and nut
flux (ability to get rid of nitrogen).
SA (D. Fotheringham): ppt (LINK)
TAS (Chris Rees) ppt (LINK)
Additional info:
Indigenous values — especially impt with species abundance (as it relates to cultural resources)
Community v science monitoring — start bringing these together
Most M&E need and resources is at state level (the sombrero model). Regions depending upon state for
M&E. Commonwealth less activity than states.
NHT1 — no investment in “research” (eg baseline). w/out NRM — huge gaps in this. But now some
mapping (baseline)
DEH (C. Schweizer) ppt. (LINK)

The needs/questions to be informed by monitoring changing often at federal level — need a coarse
assessment for warnings of problems, (not specific responses to regional management)
We have trouble telling the coastal story (health of the coast) to federal decision makers
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APPENDIX F: Indicator worksheets

Small groups develop worksheets for each of the following indicators and made the following
recommendations. The worksheets follow.

GROUP

> >

>

m O ©OOO OO OO0OwWwww >

m

MMM

INDICATOR

PH

Pest species (number, density,
distribution)

Death of marine mammals,
endangered sharks and reptiles
caused by boat strike, shark nets or
drum lines

Total nutrients in the sediments WITH
dissolved nutrients in the sediments
Targeted pathogen counts

Water temperature

Toxicants in the sediment

Benthic microalgae biomass
Animal kills

Animal or plant species abundance

Turbidity / water clarity

Biomass, or number per unit area, of
macroalgae

Extent/distribution of key habitat types
Dissolved oxygen

Presence / extent of litter

Biomass, or number per unit area, of
epiphytes
Sedimentation/erosion rates

Toxicants in biota

Total nutrients in the water column
WITH dissolved nutrients in the water
column

Salinity

Chlorophyll a

Algal blooms

Seagrass depth range
Extent/distribution of subtidal
macroalgae

~ Small group
recommendation

5

5

out
maybe

no

maybe

maybe
in
maybe
out

out

whole group
agree/ disagree

Q
«Q
=
(]
o

agree

disagree

(in)

agree
agree
agree
maybe
agree
agree

agree
agree

disagree

(in)

agree
agree

disagree
(out)

agree

disagree
(in)

disagree

(in)

agree
disagree
(in)
agree
disagree(in)
agree

agree

Action

comments

but in context
estuarine/marine. Need to
coordinate with terrestrial

needs debate

needs to be clustered

mass mortality events
include species crossing
terrestrial-aquatic
boundaries, how will this be
measured

needs technical clarity

technical clarity
technical clarity
other data sources?

shoreline position as an
alternate?

technical clarity (change,
electrical conductivity)

technical clarity
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Group Participants: David Miller (NSW), Chris Cleary (Tas), Bernard Morrison (ACT), Peter Scanes (NSW),
Barbara Pedersen (WA), Robyn Bishop (SA)

Indicator Name: Total nutrients in water column or total nutrients with dissolved nutrients in
the water column.

Recommendation: MAYBE

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)
Tas — elevated nutrient, pollutant and sediment loads (N)
Vic —land use change (coastal development)
- artificial river mouth openings
- catchment management affecting quality
WA - managing the interface between marine, terrestrial and freshwater systems
- indicator for algal bloom
NSW - water and sediment quality
[does not measure and does not see the value in measuring this indicator. In NSW loads are more important]
NT - difficult to detect in NT. Would be managing loads from catchment.

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

NSW: Occasional campaign monitoring — now discontinued

WA:  Major SW estuaries. Cockburn Sound.

Tas:  Move info on point source.

For those indicators common across jurisdictions are the data sets comparable in terms of:
Need to do this at the next stage.

i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?
NSW — one jurisdiction will not be monitoring this. Trend info. maybe useful.

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.
Yes, with other indicators — with sediment nutrients and algal bloom frequency.

Other issues / comments
- this indicator to be used in conjunction with the nutrients in sediment indicator.
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Group Participants: David Miller (NSW), Chris Cleary (Tas), Bernard Morrison (ACT), Fleur O’Neill (Tas),
Barbara Pedersen (WA), Sam Fox (NT), Robyn Bishop (SA)

Indicator Name: Toxicants in the biota
Recommendation: NO.
o Needs further work on variable levels to determine National background.

o Refine list of toxicants.

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)
NSW - land use change in catchment
- fisheries would be monitoring toxicity
Tas - elevated nutrient, pollutant and sediment loads
- commercial : response to specific circumstances
- quality assurance programs: Health Dept.
- shellfish quality
- sediment studies in Derwent
NT - pollution from both urban sources and coastal mining operations
- probably fisheries / aquaculture
Qld — testing in relation to maintenance dredging / Ports activities

~ could link into primary industry - aquaculture

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)
iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?
Problematic at national level — lack of baseline understanding

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments

1% stage: toxicity in the sediment — more available than in biota
2" stage: toxicity of biota

e uncertainty of toxic levels for various regions
e need to commission a study into the baseline
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Group Participants: {not supplied}
Indicator Name: Water soluble toxicants in the water column
Recommendation:

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Tas - elevated nutrient, pollutant and sediment loads ?(not on matrix)
NT - pollution from both urban sources and coastal mining operations.

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)
iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: David Miller (NSW), Chris Cleary (Tas), Bernard Morrison (ACT), Fleur O’Neill (Tas),
Barbara Pedersen (WA), Sam Fox (NT), Robyn Bishop (SA)

Indicator Name: Salinity
Recommendation: Maybe — how will it be used at a national level?

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPS) on primary production)
Vic - land use change (coastal development)
- artificial river mouth openings
- catchment management affecting quality
Tas - environmental flows (N)
NSW - climate change
- river flow regulation and water extraction
- changes in hydrodynamics and sediment transport
- impacts on uses
NT - upper catchment activities / coastal development
- pollution from both urban sources and coastal mining operations
- freshwater flows — changes to
WA - managing the interface between marine, freshwater and terrestrial systems

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

NSW: Most major estuaries — 1 or 2 monitoring attempts, not continuous / extent of mangrove distribution

as indicator of salinity
TAS: Not regular; specific studies — patchy
WA estuaries, Cockburn Sound — patchy
- regular
NT: - Darwin Harbour + creeks outfall; development
- important to measure change

For those indicators common across jurisdictions are the data sets comparable in terms of:
i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?
- useful at a local level. At a national scale not clear on how you would use it.
- Trend info. useful.

) chm_ate char:glta]cl although other indicators maybe easier to
- environmental flows measure

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments

- natural variability may be an issue

- reasonable indicator in terms of cost

- capacity building — could be done by community
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Participant Names: David Miller (NSW), Chris Cleary (Tas), Bernard Morrison (ACT), Fleur O'Neill (Tas),
Barbara Pedersen (WA), Sam Fox (NT), Robyn Bishop (SA)

Issue: Sedimentation / Erosion Rates: estuarine, coastal, marine ??
Need to split this indicator up:

- coastal erosion — more important — risks

- shoreline position

Recommendation:
e |ndicator needs to be broken down
e Further consideration of shoreline position indicator

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

SA - undertaken (see Doug Fotheringham), in particular Adelaide
NT - upper catchment activities / coastal development
- pollution (from both urban sources and coastal mining operations)
- Darwin Harbour - limited
- series of beach survey sites
WA - managing the interface between marine, freshwater and terrestrial ecosystems

- coastal planning
- shoreline movement

Tas - shoreline position (linked to this indicator) is considered a good indicator to commence monitoring

(links to sea level rise)
NSW - identification of coastal vulnerability (assessment)
- do measure this — ad hoc
- climate change
- wave direction / energy

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:
i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments

e erosion of shoreline links to veg. condition
¢ sedimentation relates back to nutrients
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Group Participants: {not supplied}
Indicator Name: pH

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Vic - land use change (coastal development)
- artificial river mouth openings
- catchment management affecting quality

Tas - standardised monitoring program for estuaries

NT - pollution from both urban sources and coastal mining operations
Qld

WA

potential use for monitoring climate change.
Monitoring of trends. Important point — needs to be combined with other indicators to be useful (eg
temperature, alkalinity)

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?
Climate Change — > Change CO2 equilibrium  ———_ | Change pH +
alkalinity
(Capacity diagram)

Acid runoff .~ Temporary change
"~ inpH \
Need salinity and Fish death
temp Fish lesions
+ other

Solubility toxicant
Timing critical — after rainfall
- min values required

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)
Varies between states: broad programs — project based.

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) YES but depends on sampling regime (location, depth, time of day)
i) analysed data (e.g. means, medians) (Y, N, maybe) Y
iii) interpreted data (e.g. rating assessments) (Y, N, maybe) Y

iv) expert knowledge (Y, N, maybe) Y

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Not in isolation, must be with other information.
Could be useful for trends related primary production, catchment runoff
Yes but mainly for change rather than inter estuary comparisons

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.
Yes, but most effective with other indicator

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Pest species (number, density, distribution)
Recommendation:

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

WA Introduced pests
Tas Introduced pests
Standardised monitoring program
NSW Introduced species
NT Introduced pests
Unsustainable resource use

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

Link into National System

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Variable — focused on risk

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) YES
i) analysed data (e.g. means, medians) (Y, N, maybe) YES
iii) interpreted data (e.g. rating assessments) (Y, N, maybe) YES
iv) expert knowledge (Y, N, maybe) YES

Is the information collected useful for reporting on condition / health of a nation? Why or how?
Indication of vulnerability

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Yes — indication of inoculation pressure, trends etc

Other issues / comments
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Group Participants: {not supplied}

Indicator Name: Death of marine mammals, endangered sharks and reptiles caused by boat strike,
shark nets or drum lines

Recommendation:

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPS) on primary production)

NT Unsustainable resource use

Pressure indicator — importance of pressure varies across state

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Varies — most states record protected sp. caught in nets / gear

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) Variable — NO

i) analysed data (e.g. means, medians) (Y, N, maybe) Not across jurisdictions as different issues / pressures

etc

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

No b/c pressure indicator

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

NO

Other issues / comments

EPBC Act Requirement
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Group Participants: {not supplied}
Indicator Name: Total nutrients in the sediments with dissolved nutrients in the sediment
Recommendation:

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

SA
NT
WA

VIC - indicator that Victoria will be moving toward but doesn’t use at this stage

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

This is a complex indicator. It needs to be collected with related data
- grain size
- particle surface area
-TOC

Needs expert interpretation

Soluble nutrients — gives indication of biomass turnover in sediment

Suggest also sediment oxygen demand

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Varies

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) NO — only relates to direct system
i) analysed data (e.g. means, medians) (Y, N, maybe) Variable
iii) interpreted data (e.g. rating assessments) (Y, N, maybe) YES

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Presence / extent of litter
Recommendation: ‘We’d like to see it there’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Tas - land based sources of marine pollution

NT - marine debris + impacts of debris.

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

litter — wildlife impacts

EPBL Act Linkage — Marine Debris is a threatening process

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Around most urban centres (Councils, clean-up Australia, surf-rider)
Annual monitoring — eg Anxious Bay. Regular litter monitoring in NT, Qld, SQ, Tas and most states

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) Maybe — items / weight and categories
i) analysed data (e.g. means, medians) (Y, N, maybe) YES/Maybe
iii) interpreted data (e.g. rating assessments) (Y, N, maybe) YES

iv) expert knowledge (Y, N, maybe) YES

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Yes. How tidy Ozzies are! Measure of stewardship. Measure of international action / agreements, eg
MARPOL compliance. Measure of catchment management performance (eg litter traps, codes of practice
etc)

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

ink with wildlife kills

Other issues / comments

High community support for this issue. Easy to do.
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Group Participants: {not supplied}
Indicator Name: Biomass, or number per unit area of epiphytes
Recommendation: ‘CHUCK’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Vic Benchmarking a state

Qld (Moreton Bay) — indicator of nutrient input / possible alternate measure of nutrient

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

Patchy

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) YES
i) analysed data (e.g. means, medians) (Y, N, maybe)
i) interpreted data (e.g. rating assessments) (Y, N, maybe) Some conflict over what it's telling us.

iv) expert knowledge (Y, N, maybe) NO

Is the information collected useful for reporting on condition / health of a nation? Why or how?

NO

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.
Maybe (go on, have a crack)

Other issues / comments

A temporal component is necessary to provide context to event (eg seasonal one-off)
Location and species specific.
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Group Participants: {not supplied}

Indicator Name: Turbidity / water clarity

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPSs) on primary production)

NT - pollution from both urban sources and coastal mining operations.
Vic - land use change (coastal development)

- artificial river mouth openings

- catchment management affecting sedimentation

- catchment management affecting quality.
WA - managing the interface between marine, freshwater and terrestrial systems.
NSW - human modification of waterways and foreshores

- landuse change in catchment

- climate change
Tas - effects of aquaculture

- freshwater flow regimes

- effects of upstream activities

- standardised monitoring program for estuaries

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Most regions, most estuaries.

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) NO

i) analysed data (e.g. means, medians) (Y, N, maybe) NO

i) interpreted data (e.g. rating assessments) (Y, N, maybe) MAYBE - if measuring standard deviation from a
known local baseline

iv) expert knowledge (Y, N, maybe) YES - indicative

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Acceptable levels for healthy estuaries vary around Australia
trend in each region and surrogate for sediment transfer to the sea.

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

MAYBE - if measuring standard deviation from a known local baseline — If yes, then possible to map
‘change’

Other issues / comments

-If it is only the derived product that is comparable, then how useful are a national set of indicators?
-Need to define a national methodology — affordable.
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Group Participants: {not supplied}

Indicator Name: Biomass, or number per unit area, of macroalgae.

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPSs) on primary production)

Nutrients.

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

% cover preferred.
? 2 states.

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) NO
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe) Maybe Relative change

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

- generally at a very specific level
- difficult

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Unknown: uncertain link between cause and effect.

Other issues / comments

Likely to(o) complicated for “community” monitoring, labour intensive.
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Group Participants: {not supplied}

Indicator Name: Animal Kills

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPSs) on primary production)

Tas Elevated nutrient, pollutant and sediment loads
Land based sources of marine pollution
Acid sulphate soils

NSW Landuse change in catchment (fish kills)

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Water temperature
comment at top of page 2 ‘IN’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Vic - land use change (coastal development)
- artificial river mouth openings
- catchment management affecting quality
- pH (temp is necessary for), DO, Blooms and other biol. processes, animal/plant species abundance
- links to climate change
- necessary as one of a cluster of water quality indicators
- need to record if marine or estuarine
(- temp is also measured for freshwater)
- measuring variability of current flows / changes
- ties to change in extent of ecological communities
- easy, cheap, has recognised standards

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}

Indicator Name: Targeted pathogen counts

comment at top of page = ‘IN’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPS) on primary production)

NT - pollution from both urban sources and coastal mining operations
Qld
Tas - land based sources of marine pollution

standardised monitoring program

NSW - human activity on coastal catchments
climate change

SA -
WA -

Vic - not on their list, but TPC data is still collected

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

- Standards and Types of pathogen need clarifying
eg Hep C, faecal coliforms

- relates mostly to human health through contact or food

- compared to national WQ guidelines and breaches

- not sure if there are wider marine / estuarine implications
- eg presence / absence, or counts.

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)
iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not provided}
Indicator Name: Toxicants in the sediment
comment at top of page =2 ‘IN maybe OUT’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPS) on primary production)

NSW - water and sediment quality
land use change in catchment

NT - pollution from both urban sources and coastal mining operations

Tas - heavy metals, TBT, agricultural chemicals

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

- needs to link to toxicants in biota

- tends to be very site specific

- is this info relevant on a national scale?

- trigger values have yet to be set for some toxicants in most areas

what has national standards? e.g heavy metals

- consequences for human health, but what implications for the ecosystem? — imposex, top carnivores and
filter feeders, benthic species

- often direct link to management actions

- tells clearly catchment and industrial inputs into estuaries

- direct measure of human impact on E & M systems

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)

i) analysed data (e.g. means, medians) (Y, N, maybe)

iii) interpreted data (e.g. rating assessments) (Y, N, maybe)
iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Benthic microalgae
comment at top of page 2 ‘OUT’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

NSW - landuse change in catchment
regionally significant, but not of value nationally
used sometimes where chlorophyll a can’t be measured, sometimes together

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Seagrass depth range
comment at top of page 2 ‘F’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

“Bloody useless”

“happy to lose this one”

measurement complications

- region specific

- direct measurements of water quality maybe more informative
- complex and difficult to measure

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Extent / distribution of subtidal macroalgae
ouT

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

Tas Elevated nutrients, pollutants and sediment loads

NSW Introduced species

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

Limited value at national level
Covered in habitat mapping?
Difficult to map without lots $

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}

Indicator Name: Chlorophyll a

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPSs) on primary production)

Tas Standardised monitoring program
Effects of upstream activities
Freshwater flow regime
Effects of aquaculture
Elevated nutrient, pollutant and sediment loads

NSW  Human activity in coastal catchments
Climate change
Landuse change in catchment
Water and sediment quality

NT Pollution (from urban sources and coastal mining)

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

IN

ease of measurement

International protocols etc

Good indicator of ecosystem health
Water samples / remote sensing

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}
Indicator Name: Frequency of algal blooms
comment at top of page 2 ‘F’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

NT Pollution (from both urban sources and coastal mining)
SA Longterm management of coastal wetland communities
NSW  Human activity in coastal catchment

Climate change

Landuse change in catchments

Vic Benchmarking in state

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

MAYBE
Freq of algal blooms?

Definition problem — community versus scientific definition
Some valuable info but this is picked up by chlorophyll a

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe)
i) analysed data (e.g. means, medians) (Y, N, maybe)
iii) interpreted data (e.g. rating assessments) (Y, N, maybe)

iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not supplied}

Indicator Name: Animal or plant species abundance

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPSs) on primary production)

NSW Human modification of waterways and foreshores (benthos abundance)
Landuse change in catchment (fish abundance)
Fisheries activity (organisms on rocky reefs abundance)
Climate change (organisms on rocky reef abundance)
microalgae & benthos abundance
& fish abundance

WA Sustainable and integrated fisheries management (abundance targeted species)
Threatened marine species (abundance targeted species)
Habitat loss and degradation
Potential for overfishing
Managing the interface between marine, terrestrial and freshwater systems
Sustainable development — planning and management

NT Unsustainable resource use
Tas Habitat loss and degradation
Potential for overfishing

Freshwater flow regime (microalgae, zooplankton and fish abundance)

Vic Benchmarking a state

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Particular habitats, particular resources eg fisheries MPAs
Often / off surveys

For those indicators common across jurisdictions are the data sets comparable in terms of:

i) raw data (Y, N, maybe) NO

i) analysed data (e.g. means, medians) (Y, N, maybe) NO

iii) interpreted data (e.g. rating assessments) (Y, N, maybe) MAYBE
iv) expert knowledge (Y, N, maybe)

Is the information collected useful for reporting on condition / health of a nation? Why or how?

MAYBE, relative abundance

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Other issues / comments
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Group Participants: {not provided}
Indicator Name: Dissolved oxygen
comment at top of page - ‘KEEPER - but not alone’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPs) on primary production)

WA Managing the interface between marine, terrestrial and freshwater systems
NT Pollution (from urban sources and coastal mining)
Tas Land based sources of marine pollution
Standardised monitoring program
Effects of upstream activities
Freshwater flow regime
Effects of aquaculture
Vic Catchment management affecting quality
Artificial river mouth openings
Land use change (Coastal development)
NSW Landuse change in catchment

Increased organic loads

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

Direct relationship between organismal respiration and DO

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Point source eg STPs, aquaculture facilities, f/w bodies, all licensed industrial discharge points

For those indicators common across jurisdictions are the data sets comparable in terms of:
i) raw data (Y, N, maybe) YES - standard measurement methods/protocols exist

i) analysed data (e.g. means, medians) (Y, N, maybe) YES

iii) interpreted data (e.g. rating assessments) (Y, N, maybe) YES

iv) expert knowledge (Y, N, maybe) YES

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Yes — fundamental measure of water quality. But needs to be informed by other measures.

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Yes — but needs to be linked to other physico-chemical or biol. measures. In & of itself it is a surrogate
measure

e.g. fish kills, algal blooms, nutrient levels

It is symptom of an env. problem.

Other issues / comments

Equipment and measuring scale, frequency and timing can be problematic.
Sampling protocols need to be related to the activity or purpose.
Why not BOD instead?
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Group Participants: {not supplied}
Indicator Name: Extent / distribution of key habitat types
comment at top of page - ‘A KEEPER’

1) Why is the indicator used? (if appropriate please indicate which jurisdiction you are referring to
when capturing the discussion)

What issue(s) / stressor is the indicator used for? (e.g. for chlorophyll a to indicate the impact of nutrient
inputs from point sources (e.g. STPS) on primary production)

WA Habitat loss and degradation
Sustainable development
Managing the interface between marine, terrestrial and freshwater systems (Beach extent)
Tas Habitat loss and degradation
Standardised monitoring program
Effects of upstream activities
NT Upper catchment activities / coastal development
SA Loss of habitat, scenic amenity, wilderness coast due to development
NSW Climate change (extent coastal terrestrial and dune vegetation, rocky reef, seagrass, saltmarsh,
mangroves and beaches
Degradation and loss of coastal and estuarine habitat
Coastal foreshore development (foreshore and dune vegetation extent)
Landuse change in catchment (extent of saltmarsh, seagrass, mangrove and riparian vegetation,
mud flats and deltas)
Fisheries activity (extent of rocky reefs)
Human modification of waterways and foreshores (extent of seagrass, saltmarsh and mangroves)
River flow regulation and water extraction (extent of seagrass, saltmarsh and mangroves)
Vic Benchmarking a state
Changing landuse and impacts of near shore and coastal pollution illustrates natural change and
vulnerability.

Specify the links between the indicators and the issue or identity which conceptual models has done this
already. Conceptual models can be modified?

In SA —linked to sediment movement and WQ.

Need clarification between ecosystem / community and extent and abundance — WHAT IS MEANT BY
HABITAT — definition needs to be narrower and explicit.

e.g. Dune Vegetation — 60 different veg types of dunes but significant changes won’t be picked up if just
looking at “Dune vegetation”. Need species and biological community information as well.

*Animal and Plant abundance vs habitat extent.

What spatial coverage exists for this indicator? (eg all regions throughout State, major estuaries only, near
STPs)

Relevant to all CME environments across Australia — all states have some habitat mapping underway

— really the issue is about consistency in definitions for habitat and methodology

— Detailed habitat matching patchy

Galloway for mangroves — doesn’t include communities

960 estuaries mapped — needs to be done for open coasts

For those indicators common across jurisdictions are the data sets comparable in terms of:

Accuracy is an issue.

Change in seagrass in SA might be normal but for Tasmania given the different species

i) raw data (Y, N, maybe) NO—

i) analysed data (e.g. means, medians) (Y, N, maybe) Maybe, GIS map outputs in some cases

iii) interpreted data (e.g. rating assessments) (Y, N, maybe) Maybe, baseline may be there for a lot of areas
[% loss comparable]
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iv) expert knowledge (Y, N, maybe) Only way previous assessments have been undertaken — remote
sensing algorithms development may provide for greater coverage and consistency + a national marine
habitat classification system.

Is the information collected useful for reporting on condition / health of a nation? Why or how?

Absolutely — final sink at the end of a system — the end result again depends on scale — eg Hervey Bay
extent hasn’t changed seagrasses but species have gone from 6 species to 1 species. In Tas, macroalgae
still present but some kelps lost — scale needs to be able to pick up this loss.

Can useful ‘national products’ be generated (alone or with other indicators)? Expand / comments.

Yes. There are real problems with inconsistencies across classification schemes. The classification
categories at the moment are to(o) broad. Has to be complemented by a national classification scheme.
Change in community type.

Other issues / comments

Habitat info and community information needs to be reported together.
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Appendix G: National issues and products worksheets

The following national issues were discussed in small groups (notes from their discussion follows)
Coastal development and landuse change

Catchment impacts on quantity & quality of flows

Water/sediment quality (receiving)

Habitat loss/degradation

Biological resource use (esp. fisheries)

Resource management

Pest species

Climate change
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Participant Names: none given
Issue: Coastal D’'ment and land use planning

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)
Plans and town planning schemes in place — trends and impacts.
Scenario planning of development.
Are basic resources of value (what is valued?) under threat.
e enviro assets under threat
e social impacts of community
e capital infrastructure and proposed infrastructure
e risk management analysis
Proposals for d’'ment to council.
Change of landuse through changes in zoning.
Overlay zoning areas with environmental assets.
Vulnerability assessments e.g. shoreline movement mapping.
Pollution pressure points and vulnerable areas.
Oil/gas exploration, aquaculture licenses.
Hazard maps (veg cover for fire risk, slips etc).
Sand drift, dune system mapping, measuring movement rates.
Shorebird breeding.
Modelling of social changes etc.

Overlay all of these {the following} to create picture:
e 5 yearlanduse maps.
e Compendium of the values of community.
o Maps (eg GIS database layers).
e Projection products e.g. landuse values, tourist no.s
Overlay council maps and planning docs on to these products to assess future zoning changes.

How can the development of these information products be progressed?
Data available (how to collate and analyse etc.)

Social data from NRM strategies.

Satellite imagery and photography — see DEH.

Council databases e.g. trends/changes in landuse zoning etc.
Landuse changes available in regions / local.

Breeding success of vulnerable birds — mostly available.
Pastoral lease change of enterprise info — state govt.
Number of visitors / tourists — tourist industry.

Land values — housing industry -+ projections.

Insurance industry for risk management.

GIS layer map info — State agencies.

Know high value asset areas.

Data not available ~ some of above may not be at a national level.

Shoreline management mapping across Australia. Some here — aerial photography useful.
Fly the coastline ~ photograph and interpretation. / aerial photography & satellite images.
Don’t have info on camping.

Photography post catastrophic events / impacts.

Projections — Digital terrain model for vulnerable areas coast.

3 dimensional models!



Participant Names: Rob Thorman, John Harkin, Aidan Smith, Chris Scheitzer, Andrew Moss, Peter
Thompson.
Issue: Catchment impacts on quantity and quality of flows.

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)
* Contextual info (quality & quantity)
e Land use change mapping (at catchment scale — use Ozestuaries list)
0 pesticides
o fertilisers
o stocking rate
o0 catchment pops
0 extraction
NB — this is being done through other processes. See — inland aquatic ecosystems integrity & native veg
MPT.

* Indicators for quality

o Turbidity
Nutrients — |
Chlorophyll-a |
DO
Pathogens
pH
Sedimentation rates

* Indicators for Quantity
Direct measure
¢ Flow — (quantity of flow that is impounded)
o0 salinity in estuaries
e Flora/ fauna abundance
e Sedimentation rate

How can the development of these information products be progressed?
Data available (how to collate and analyse etc.)

- Contextual info will come through other processes — native veg. freshwater...

Index of turbidity
nutrients
chlorophyll-a
DO

Coverage is varied between and within states.

Data not available
(-availability of land use mapping and other contextual info is patchy at best).
- indicators for quantity needs more work.

OTHER
* How often to report — not discussed
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Participant Names: Malcolm Robb, Peter Scanes, John Ryan, David Haynes, Ricard Mount, Christine
Crawford.
Issue: Receiving Water Quality.

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)

Eutrophication

*Phytoplankton (cell counts, biomass)
*Chlorophyll a

Nutrients

*Oxygen

Macroalgae

Macrophyte

Sediment nutrients [fluxes, denitrification] [3 to 5 years]
Toxicants (incl acid)

Pesticides

Metals

PCB’s etc

PAH'’s

Personal care (antibiotics, endrocrine disrupter)
Antifouling — Diuron, TBT, Cu

Sedimentation / Turbidity

Loss of water clarity

Biota smothering

Infilling of waterways

Biologic Contaminants (Pathogens)
Enterococci (human health)

How can the development of these information products be progressed?
Data available (how to collate and analyse etc.)
All available.
- Future improvements and technological
e.g. phytopigment analysis
in situ nutrient analysis

Toxicants in water, sed, biota *

Toxicity analysis mass monitoring — counts / species

Genetic diversity stress biomarkers — fish etc
Stress biomarkers

Trophic structure changes
Benthic macro’s
Theoretical basis but practical issues.

Data not available
Light climate PAR
PAM flurometry
Turbidity (method comparison issues)
TSS
Sed Rate (Also method limited)
Remote sensing applications for inshore areas (promises, promises)

OTHER
Muduse mapping — poor
Pollutant industries — poor



‘Page 1 of 2’

Participant Names:

Issue: Habitat Loss / Degradation (or Habitat extent and condition) —to components to measure,
extent & condition.

Indicators Cross-Check
- Ext & Dis of key habitat types
- Animal / plant species abundance

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)

A Need:

An agreed national classification system for CME habitats required as the basis.

(1) A map of where habitat mapping has been undertaken (to what spatial and temporal scale and methods)
~ STATE OF KNOWLEDGE

(2) Baseline map of habitats exist ent & distribution ~ EXTENT.

(3) Higher resolution maps of community/species composition changes for ‘special habitats i.e. changes in
seagrass bed composition or macroalgae / kelp distribution) ~ CONDITION.

Note: Areas of benthic trawl operations (a very good indicator of habitat loss but N.O.O. have a dataset).

(4) — keystone species/communities such as pyfifera seagrass in Port Arthur, Tasmania + others around
Australia should be mapped as ‘national assets’ + extent of urchin Barons / macroalgae communities /
saltmarsh communities — significance assessments of habitats.

Establish a coastal ‘ecosystem’ regionalisation’ (IBRA / IMCRA) to assist with the identification of methods
for assessing and interpreting info on key habitats in that coastal ‘ecosystem’ regionalisation see (3) ~
regionalisation ~ protocols.

e.g. this is important for seagrass differences across ecosystems. Different measures appropriate for natural
variation. Need extent and community / species information of kelp forests / macroalgae.

How can the development of these information products be progressed?

Data available (how to collate and analyse etc.)

— Satellite imagery AGO — view from space

— Ozestuaries facies distribution

— Needs to link to pest work — i.e., where coral bleaching, climate change and nutrients are changing the
extent / condition of endemic

Data not available
Links to other issues.
Pressure indicators — estuary / coastal type
— catchment size
— coastal development + land uses
— pest species
— resource use

(D) ‘Page 2 of 2
~ this page provides supplementary information to support the development of the products on page 1.

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)
Info & contacts to support & establishing a national classification system.
Exist
e TBRA and IMCRA
e Ogzestuaries facies distribution
o Peter Harris at GA about a habitat classification system for near shore coastal waters.
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¢ Amalgamate biodiversity assessment across Australia.

Info & contacts to support
For ‘3’ the condition work
o Establish methodologies that uni’s / regional bodies should use to be consistent + allows
comparison.

o Where new methodologies required publish these on online CME habitats assessment protocols.

e Look at change from near pristine / risk based assessment to focus more intense.

Information management + product delivery
e The coastal atlas + Ozestuaries (for estuaries) are key players.

How can the development of these information products be progressed?

Data available (how to collate and analyse etc.)
o NHT funded habitat mapping needs to be collated to feed into these products.
¢ NOO and GA national contacts.
e SA Graham Byron

OTHER ISSUES
o NAP/NHT2 funded work needs to be using a consistent classification framework.
¢ the methodologies / protocols for habitat mapping for coastal ‘ecosystem’ regions need to be
available.
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Participant Names:
Issue: Biological Resource Use e.g. Fisheries

Current data — links to pressures
— moves toward EBFM
Info products integrating EBFM info @ bioregional / fishery / state levels to inform regions.

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)
BRS status / Rec fish reports / National Atlases
e Communication on intensity of effort across different sectors (comm, rec, IlUU, indigenous)
aquaculture cf. stock assessment.
o What effort + where for each fishery // pressure // type =>
—reporting at bioregional scale level./
e Intensity of pressures.
¢ Resource condition
0 abundance of fish spp
0 ecosystem impacts
0 By catch rates // survival
o Ability to link / interpret range of ecosystem data + use to inform management — at fisheries
management level. Management responses.
Maps / graphs of pressures
Maps / graphs of condition
Indicators of management response
Cause / effects eg of flows
Allow community to understand management // fisheries boundaries // — community perceptions
o stock conditions
o0 other pressures (eg H,O quality)

How can the development of these information products be progressed?
Data available (how to collate and analyse etc.)
e boat ramp / marine usage (eg through creel surveys)
log books
vms
catch per unit effort
stock assessments
governance arrangements (eg boundaries // quota // size limits)
threatened // iconic species interactions
total catch (total reported catch of commercial fisheries)
licences for rec fishing
IUU vessels spotted // caught // tonnage confiscated catch (biassed by compliance effort)
aquaculture licensing — EIS / live caught vs breed stock
0 level of implementation of fisheries plans

Data not available// Comprehensive

e impacts on non-fished species
ability to link stock assessment and other ecosystem indicators
recreational fisheries pressures
IUU pressures
indigenous take
how much recreational lures // bait // boats //
ecosystem performance (eg functional groups)
Data on habitat // environmental flows (regional scale)
species abundance

catch, catch per unit effort, effort



OTHER
Summary
Comm, indigenous, rec, illegal, aquaculture
Reasonable amount of info and info products
BRS
National atlas
Rec fishing reports

Based on
- stock assessments
- rec fishing surveys
- log book records for catch and other interactions
- licences for comm and rec

Dat not available
links w/ this info with other pressure info
— move towards EBFM

stock assessment w/ other ecosystem indicators
— bioregional products / catchment products
— mapping condition and pressures and governance &/or management

Condition
Pressures — govt response
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Participant Names:
Issue: Resource Management

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)

GIS Layer

2) Resource mapping (cultural, natural) (+ scale as an issue to usefulness)

Policies
1) Coastal plans (templates for coastal plans)

— coastal demands of NRM plans

— all governments / resource managers / planners / community (reflecting a community vision) —
State / NT level // regional level

3) Legislation specific to the coast
- policy intent
- purpose
- controls on development
— jurisdictorally useful if available online

4) ‘One stop shop’ for legislation in coastal zone
— guidelines for use at local government level

Indicators
1) Has xx number of plans; spatial coverage by % of coastline
2) Hotspots mapped; areas where data exists mapped

7) Information products — roles and responsibilities of resource managers is clear.

5) GIS mapping of protected areas (existing and proposed) — both MPA and territorial — high value natural
areas.

6) Unsustainable resource use (e.g. fisheries, protected species etc) — ‘biological resource use’.
Core Studies

8) History of poor development / planning decisions.

How can the development of these information products be progressed?

Data available (how to collate and analyse etc.)

(ALL) Coastal portals / online availability
— ICAG portal discussions

(8) Photos to corporate memory, compensation / legal cases, events (e.g. fish kills), licence
conditions/ breed database.

(1) + (3) Manager driven (NT); political triggers (reactive)

Data not available

(2) and (5) — suitable scale for local government decisions
— suitable scale for higher order decisions
(7) Agreements between managers missing or incomplete.
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Participant Names: David Jan, Sean Miller, Alastair Kay, Fleur & Alana Innes
Issue: Pest Species

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)
e Inventory of pest (vert, invert) species

0 demog
0 population
O range

All pest’s — looking at risks
Pest “detrimental impact” on system
Impact ‘information — level of impact of pest
Include all pest species on list — WONS (example)
Inventory of potential risk species
Specific info at state level to determine changes in population exist species
Status of pests Aust wide
O ranges
0 potential to spread
e Vectors — complete list for all states
e Incursion list — emerging pest species management
e |D booklets
0 include information on potential to spread
o0 whattodo
o Review of materials (reports, info & data, educational) available nationally
o0 who is doing what on ground to address pest invasion

Need Indicators — indicate preventance & impacts of pests — need indicators to measure pest. Indicators to

detect impacts.

How can the development of these information products be progressed?
Data available (how to collate and analyse etc.)

Info on occurrence and dist on limited parts of Aust coastline
State list — identification
National Program — ballast water, hull fouling
Monitoring ports
CRIMP — CSIRO nat survey, ecosystem modelling
- Best practice

Data not available

OTHER
Nat Pest — surveillance
not interested in nat resource condition

Indicators

+ Extent dist of key habitats measure hab change, spc’s abundance
+ Animal or plant spc’s abundance

- Collect info on spc’s sensitive to invasion

+ Pest spc’s of # distribution
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Participant Names:
Issue: Climate Change

What Information products relating to this issue would be useful and for whom? (e.g. regional
level/national level)

(1) Alkalinity — useful at a national level / regional level
(2) Sea levels, water temps, currents

(3) Wave characteristics

(4) Beach dynamics / profile / alignment

(5) Flooding freq / extent

(6) Rainfall patterns

(7) Vulnerability / risk assessment

(8) Kelp loss — links with extent / distn of macroalgal species communities
(9) Coral bleaching

(10) Mangroves / saltmarshes changes

(11) Changes in shoreline position

Links Other Indicators

- extent / distn key habitat types

- pH, temp, salinity / water current patterns
- extent/distn of macroalgae

- coral bleaching

- shoreline position

How can the development of these information products be progressed?
Data available (how to collate and analyse etc.)

(1) alkalinity (total carbonates)

- detect changes in productivity

- temp, salinity, pH

- acid sulphate soils

- detect increases in CO, (in H,O) seawater
~ easy to collect samples. ANU & GA

(2) Mangroves saltmarsh (detects changes in precipitation patterns, sea-level changes) — UQ

Dataset goes back to 1940’s (aerial photography)

(3) Sea-levels — Tasmanian dataset (CSIRO), National Tidal facility

(4) Coastal vulnerability / assessments — guidelines for dev’t (esp. for local councils)

(5) Shoreline position — integrates changes in coastal processes — keystone beaches (could use remote
sensing)

(6) Kelp distn (Tas-SE Aust) / coral bleaching (national level / international) — datasets available

(7) extent / distn Keystone species or indicator (fish, macroalgae, corals, mangroves).

(8) $$ storm damage, flood damage- loss of aquaculture, fisheries? — Greenhouse Office?

Data not available

NEW INDICATORS:

- Alkalinity

- Extent / Distn — of climate change indicator species / communities
- significance (economic / ecol)
- indicators of climate change

- $$ loss due to climate change
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Appendix H: Forum Worksheets

The following topics were nominated and discussed in fora by participants.

Coastallterrestrial

Toxicants in the Environment and Acid Sulphate Signals

Pressure Indicators

Death of EPBC Listed Species caused through direct human impacts
Biodiversity / Threatened Species

Biodiversity Indicators

Climate Change Indicators

Nutrients in the water column: total or dissolved
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Topic: Coastal / Terrestrial

Participants: Martin Heller, David Jan, Chris Rees, Woo O’Reilly, Doug Fotheringham, Dave, Chris

Discussion Points (issues raised, solutions discussed)

e Question is the interface with other MFT and adequate coverage of coastal zone (terri-)
o Where will coastal biod. spp (little penguins, shorebirds) be covered. Need to ensure they will be
covered.
o  Will other MFT cover terrestrial
0 animal or plant species
0 pest species
0 shoreline movement (?perhaps we will cover this)
0 extent/ distribution of key habitat types
Dunes
Define “Coastal”
Where will Coastal Acid Sulphate Soils be considered
“A potential to ensure seamless coverage of some issues that uniquely cover catchment to coast to
marine” ensuring MFTs (all 10) cover off on these.

(1) SUMMARY — we clearly need to determine what issues are “not” being covered by other MFT and deem
these to be coastal issues.

(2) To answer issue defined in (1) summary we need someone to do some further work. That is...further work
needs to be undertaken to answer these questions {raised in the next section}

(3) Once answers are provided “we” then need to determine what further action needs to occur to determine
significance of the issue and whether to include these in a National List.

(4) These are questions determined in a short space of time. Additional questions may need to be defined.

Actions to Progress

MFT___ “Soil Condition”
e Coastal Acid Sulphate Soils — will this be covered?

MFT  “Native Veg Community Integrity” (both condition and extent)

Will coastal and offshore islands be considered under “extent/distribution of key habitat types?”
Will this be at a suitable scale relevant to coastal development pressures?

Are “coastal wetlands” (including mangroves, saltmarshes) {to} be considered?

Will “Coastal forests and dunes” be considered in this MFT?

Will rock shelves, cliff tops and inter-tidal reefs be considered?

MFT#(4) “Inland Aquatic”
e Need to ensure that coastal wetlands will be included? (e.g. Roebuck Bay)

MFT #6 “Nutrients in Water”
Where is your cut-off points? — will estuaries be included?

MFT#7 “Turbidity in Aquatic Env”

MFT #9 “Ecological Comm”
e Willitinclude coastal and near shore marine spp? eg Seals, penguins, turtles, dugongs, shore birds
and sea birds (EPBC listed spp)
e Will it include coastal significant communities
o What is “significant” — what does it mean?
MFT#10
o will coastal (WONS spp) and sub-tidal (Rice Grass) weeds be included?
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Topic: Toxicants in the Environment and Acid Sulphate Signals?

Participants: Malcolm Robb, Nicole Middleton, Veronica Blazely, Jo Nathan

Discussion Points (issues raised, solutions discussed)

(1]

ASS impact signals - have soil risk maps in some sites so gives potential areas.
Actual v Potential

(2]
How do we map the aquatic impact & measure it. Can use maps of actual ASS impact / events or general
chemical indicators.

Toxicant - metals
- low pH — mobilization of metals in receiving water body
- bioavailability measure
IMO’s — deoxygenation stress

Soil maps through NATCASS
3]
Other toxicants — potentially a huge range. Considered beyond removal strategy to fund or organize. State

Gov or Commonwealth area but in sympathy to regional concerns.

Agreed to have a toxicant measure. But whether you come from a biota or sediment starting point may
depend on the skill area you come from — all to the same end though.

Actions to Progress

Relates to [1] — Clearly a toxicants in water dissolved also a sediment sink.

Relates to [2] — And maps for potential aquatic impacts.

Action

Develop capacity to report potential ASS aquatic impact related to NATCASS risk mapping. And then map.
Actual impacts R&D on aquatic impacts and appropriate indicator — this is a new area but will have answers
in a year or so (WA and NSW now).

Relates to [3] — Targeted programs coordinated nationally as for dioxin may be a good way for certain
COC’s eg pesticides.

Action

May need another more expert group to work thru’ them! Many states will be doing one or all of these in a
targeted location anyway. Methods, detection levels are issues to be dealt with.
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Topic: Pressure Indicators

Discussion Points (issues raised, solutions discussed)

Where do they fit?

SOE uses them extensively.

Easily measured. Condition indicators can be used to measure pressure indicators.
LUMIS — information from that could be used to guide pressure indicators ie land use.
— Collaboration

Are they nationally important? Yes, if only to guide monitoring effort.
Are other themes utilizing P.1.s? Yes but often in duality eg soil erosion can be both condition and pressure.
Measurable where condition indicators may not be (easily)

Litter, quite happy to agree that it is a pressure indicator as long as it is measured. — Marine based or land
based.
Population / Aerial extent of human habitation.

Feeds into response indicators / resource management action.
Linkages with other MFT’s / condition indicators in the continuum — eg water quality in catchment.

PSR models, has issues.
Should P.l.s be looked at separately? For all themes? Do they fit into capacity building?

Actions to Progress
Concentrate on condition indicators.

What are being identified in the other themes?
Where are the overlaps?
Where/what are the “national” pressure indicators.

Action: To collate pressure indicators used by SOE and other themes to consider the inclusion of agreed
pressure indicators for the ECM theme.
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Topic: Death of EPBC Listed Species caused through direct human impacts.

Participants: Wade Lewis, Tim Allen, Ingrid Holliday, John Ginivan, Andrea Marshall, John Harkin,
Sonia Lloyd.

Discussion Points (issues raised, solutions discussed)

need to include “ghost nets”
?are ghost nets different

o Data quality

e Native fishing rights

o EPBC act - likely mandatory reporting for endangered species

e Is it appropriate for the audit

e sensitivity Needs to be considered in
e need a national picture context

]

L]

Death by: Litter out
e Not an indicator of resource condition.

Actions to Progress

(A) Seek report from audit on where this is currently being reported now/and what it is showing.
eg Existing action plan / RAMSAR obligations

(B) Clarify definition:
- EPBC Act listed species
- ghost nets etc

(1) — Endangered
(2) —Vulnerable
(3) — Threatened

? Listed - Matters of National Significance
-what fisheries

(C) Other matters for targets
- scope / overlap / gaps



Topic: Biodiversity / Threatened Species

Participants: Martine Kinloch, Christene Crawford, Sean Miller, Richard Mount, Fleur O’'Neill, Robyn

Bishop.

Discussion Points (issues raised, solutions discussed)
Is there specific issues for threatened species in e, ¢, m? — Yes — taxonomy poorly known (variable data),
Managers will require sub-set of info for e, ¢, m threatened species:

Do we think ecm is being adequately covered by the other relevant Matter for Target?

How far up the chain can you aggregate before it becomes meaningless?

Actions to Progress
Recommendation: Make absolutely sure that e, c and m threatened species are being adequately covered in
the MoT — “Significant native species and ecological communities”

concern that its not.
The group thinks there is a special case for an indicator for e, ¢, m. threatened species.

report on numbers of rare, vulnerable and endangered species

changes in status
report on disappearances / new sightings on threatened species.
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Topic: Biodiversity Indicators

Participants: Martine Kinloch, Christene Crawford, Sean Miller, Richard Mount, Fleur O’'Neill, Robyn

Bishop.

Discussion Points (issues raised, solutions discussed)
Needs to relate to change over time.

Too hard
Requires total taxonomic knowledge
Can't really define an indicator of biodiversity over time at the same location.
Is biodiversity (or changes therein) an indicator of anything else?
Should we have a biodiversity indicator on the list simply to attract $$
Valuable to conduct a biodiversity inventory at least once in a location.

Can biodiversity be aggregated / simplified for quick and dirty regional requirements.

Actions to Progress
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Topic: Climate Change Indicators

Participants: Karen Edyvane, Lynda Radke, Lynne Turner, Eloise Carr, Barbara Pedersen

Discussion Points (issues raised, solutions discussed)

(1]

(2]

(3]

e Need for alkalinity measure
e Need for a workable protocol
e Existing resources / staff who are willing to undertake this — GA / ANU, WA trials.

o Need to link shoreline position explicitly with climate change information.

e Need for biological indicators eg
o corals

mangroves / saltmarshes

kelp species

other macroalgae

fish assemblages

plankton assemblages

invertebrates

microfossils

OO0OO0OO0OO0OO0O0

Actions to Progress

51

52

53

Relates to [1] above
(1) Recommend “alkalinity” indicator to ICAG
(2) CSIRO (T.Hammet), ANU (B.Opdike) & GA (L.Radke) to progress — develop a workable protocol.
(3) WA trials needs to be incorporated.

Relates to [2] above
(4) GA, Institute of Engineers, CSIRO, BOM to identify risk areas!

Relates to [3] above

(5) Recommend “biological indicators of climate change” - if necessary, like information from key
habitats, species information indicators.

(6) Need to develop workable protocol

(7) Letters from Chair ICAG to Chairs COAG climate working group — re: Highlight the need for
biological indicators, and reporting by NRM.
- Need (information product) report protocol on climate change — which covers both physical coastal
(shoreline) and biological indicators / measures of climate change — in context of resource condition
trends within NRM region.
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Topic: Nutrients in the water column: total or dissolved.
Participants: Peter Thompson (CSIRO), Peter Scanes (NSW), David Haynes (QLD)

All jurisdictions agree monitoring of nutrients at freshwater end of estuary (ie rivermouth) = loads to estuary!
Important.

** this page is very graphical and has been scanned in as a pdf.

=

Scanned Worksheet - Nutrients in the Water Column - Peter Thompson and Peter Scanes.pdf
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APPENDIX I: Actions and recommendations.

ACTION

Responsibility

Timeframe

Whole workshop

1a

Compile workshop report (participants, sessions
and associated outputs) provided to DEH and
NLWRA,

Regina and
Rachel

15 March

1b

circulate to all workshop participants

DEH and
NLWRA

30 March

National Set of indicators

Pending indicators: NLWRA and ICAG to initiate
processes to resolve these indicators with
jurisdictions, (giving consideration to comments
and feedback from the workshop)

NLWRA, ICAG

Starting
tomorrow

ICAG to make a recommendation to MACC on
the workshop recommendations.

ICAG

Jurisdictions to resolve their position regarding
status of ‘NR’ indicators

Tas

5.4 Indicators worksheets, Issues and National
Products, Fora

Audit to use workshop report (collated
worksheets and feedback from discussion
sessions) to inform a workplan to progress ECM
reporting. In cooperation with others (eg ICAG,
DEH, others.....)

NLWRA

NLWRA explore pressure and biodiversity
indicators (links with other activities)

NLWRA

explore (1) alkalinity (with pH and temp)
and (2) biological indicators of climate change
(ICAG, COAG climate change?)

ICAG

Identified actions from fora discussions
progressed by relevant individuals.

Other

AG respond to consideration of island territories
wrt estuarine, coastal and marine M&E.

AG

10

All governments to discuss consideration of
indigenous engagement (especially wrt inks
between ECM indicators and indigenous
resource use) wrt M&E

ICAG

Assessment/reflection/review of governance
processes relating to identifying M&E ECM
indicators (may be broadened to all MfT)

NLWRA to provide advice to ICAG regarding
seamless coverage of land to sea wrt M&E
reporting. (refer to actions from terrestrial coast
forum)

NLWRA

Address protocols and standards relating to the
indicators identified

ICAG

NLWRA engage with jurisdictions to progress
utility of national indicators (eg the Tas trial.)

NWRA,
jurisdictions
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Recommendations from this workshop, to ICAG

- ICAG consider those indicators listed as “in” become the initial set of recommended indictors for ECM
National M&E

- ICAG consider those indicators listed as “pending” are to be resolved through processes initiated by
ICAG and NLWRA, which may add indicators to the minimum national set.

- Undertake an assessment/reflection/review of governance processes relating to identifying M&E ECM
indicators (may be broadened to all MfT).
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	Figure 1 Flow diagram summarising overall workshop processes 
	 
	 
	 3 Workshop proceedings 
	An overarching presentation on ECM issues around the country based on information sent in by participants was provided by Regina. All jurisdictions were then given an opportunity to present their ECM issues and approaches to assessing them and to gain an insight into the approaches taken by other jurisdictions. Jurisdictions were required to give structured presentations to ensure consistency between the presentations and information equity (Day 1, Session 6). This was the first step for identifying points of commonality and divergence.  
	 
	Purpose and process: 
	This section of the process (Day 1, Session 8) started with a matrix based on information collated before the workshop to identify which indicators were being used in which jurisdictions. The original intent was to use this matrix to exclude indicators from the national set if they were not being used at all or only being used by one jurisdiction. It became evident at the workshop that the matrix was not accurate and hence was revised in-situ.  
	 
	The next step (Day 1, Session 9) was to tap into the collective knowledge of the participants to ensure all indicators being considered for a national set were robust and appropriately linked to NRM issues or stressors, and not just being measured for historic/non-specific reasons. Other information about each indicator, including the spatial coverage of data describing the indicator, the comparability of raw or derived data sets from multiple jurisdictions, the usefulness of each indicator to informing the state or trend of the nations health. The focus was on information that benefited from group deliberation rather than a compilation of individual responses.  
	 
	This was conducted as a small group activity and each group was required to make a recommendation to the broader group as to whether the indicator should be part of the national set, should not be part of the national set or that they were uncertain. These recommendations were presented to the whole group who then indicated if they agreed with the recommendation. If there was not full agreement with the recommendation, then the indicator was referred to a ‘maybe’ list which also included the indicators that the small groups were uncertain of. This process resulted in some indicators being recommended for the national set, some being rejected and some being identified for further consideration (the ‘maybes’). The matrix was then updated and the whole group voted whether the indicators that are presently being used by one or no jurisdictions could be on the ‘out’ list (Day2, Session 1). 
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	Indicator Name: Toxicants in the biota 
	Action 
	Action 
	5.1 Relates to [1] above 
	5.2 Relates to [2] above 
	5.3 Relates to [3] above 

	 APPENDIX I: Actions and recommendations. 
	 
	 
	ACTION
	Responsibility
	Timeframe
	Whole workshop
	National Set of indicators
	5.4 Indicators worksheets, Issues and National Products, Fora
	5.5 explore (1) alkalinity (with pH and temp) and (2) biological indicators of climate change (ICAG, COAG climate change?)

	8
	Identified actions from fora discussions progressed by relevant individuals.
	Other


